The objectives of this research were to investigate the system of rice intensification (SRI) on early growth, grain yield, and yield components under Chinese milk vetch residue-mulched no-tillage cropping systems at silt loam soil. The field was prepared as a split-plot design with three replications, main plots consisted of Dongjinbyeo, and Sobibyeo as a cultivar, and subplots consisted of 10×10 cm, 20×20 cm, and 30×30 cm as a planting density. Weed infestation during rice growing season was more severe in wider planting density 30×30 at 35 days after transplanting (DAT), and 20×20 cm at 95 DAT in both Sobibyeo and Dongjinbyeo. The maximum plant height was recorded in Sobibyeo compared with Dongjinbyeo, 10×10 cm and 20×20 cm planting density compared with 30×30 cm from 20 DAT until 60 DAT. Among the three planting densities, SPAD values were significantly greater in planting density of 20×20 cm both in Sobibyeo and Dongjinbyeo followed by 30×30 cm compared with closer planting density of 10×10 cm. The lowest grain yield was observed in wider planting density of 30×30 in both Sobibyeo and Dongjinbyeo due to lower number of panicle per unit area. Our findings suggest that optimum planting density for SRI in no-tillage paddy was 20×20 cm and it should be useful the systems to small-scale rice farmers in Korea as a sustainable farming system.
Introduction
Rice is the dominant staple food crop throughout Asia and is an important source of carbohydrate and fiber globally. In Asia, more than 2 billion people obtain 60-70% of their calories from rice (FAO, 2004) , and global demand is expected to rise by 38% above the current production within 30 years (Surridge, 2004) . No doubt the Green Revolution helped many Asian countries achieve food self-sufficiency, but it also degraded the environment and threatened agricultural sustainability (Pretty, 2002) . Therefore, there has been an increasing public concern about environmental quality and the long-term productivity with safe agro-ecosystems. The principle behind LEISA (Low External Input and Sustainable Agriculture) is that poor farmers, lacking capital and access to credit, need methods with which they can improve yields and income without expensive inputs and without degrading the resource base on which they depend. However, it has become increasingly clear that minimal external-input requirements are insufficient to make new technologies attractive to poor smallholder farmers (Lee and Ruben, 2000) . Recently a new approach, widely known as system of rice intensification (SRI), which is a low-cost and high yielding system, might be a sustainable alternative to conventional paddy production (Batuvitage, 2002; Séguy et al. 2003) . The synthesis of SRI has proceeded empirically, but the central principles for getting best results are: 1) rice field soils should be kept moist rather than continuously saturated, minimizing anaerobic conditions, as this improves root growth and supports the growth and diversity of aerobic soil organisms; 2) rice plants should be planted singly and spaced optimally widely to permit more growth of roots and canopy and to keep all leaves photosynthetically active; 3) rice seedlings should be transplanted when young, less than 15 days old with just two leaves, quickly, Article shallow and carefully, to avoid trauma to roots and to minimize transplant shock (Uphoff, 1999 To address this debate and enable resource limited rice growing to raise production and incomes without relying on purchased external inputs, we conducted an on applicability of the SRI in Chinese milk vetch residuemulched under no-till paddy in Korea. The objectives of this research were to evaluate the effects of SRI on weed occurrences, early growth and development, and grain yield and yield components.
Materials and Methods
General description of the experimental site and paddy field The experiment was conducted at Gyeongsangnamdo Agricultural Research and Extension Services (35°12' 17"N and 128°07'13"E) in Jinju, South Korea from 1 May to 14 October in 2008. The experimental soil type was silt loam (8.2% sand, 73.2% silt, and 18.6% clay) under notillage paddy. The samples were analyzed for chemical properties using the procedures as described in the soil and plant analysis (RDA, 2000) . Soil pH was determined using 1:5 soil/water extract. Soil NO 3 -N content was determined by Kjeldahl digestion. Soil organic matter, available phosphorus, and exchangeable cations were measured as described by RDA (2000) . The chemical properties of the soil before treatments were shown in Table 1 Treatments and plot design The field was conducted as a split-plot design. Main plots consisted of two Japonica type cultivars (Sobibyeo and Dongjinbyeo), and subplots consisted of three planting density (10×10 cm, 20×20 cm, and 30×30 cm). These treatments were replicated three times. The size of subplots was 3 m×5 m. Seeds soaked in water for 24 hour for pre germination then sown in seedbed for 15 days. Seedlings transplanted after 15 days on 14 June at a rate of one seedling per hill, while the plants were still in their second or third phyllochron (Stoop et al., 2002) . Hand weeding was done twice during rice growing before and after tillering and weeds incorporated with simultaneous stirring up of soil. For water saving irrigation, Transplanting was performed no flooded water standing in the rice field (only moist and muddy). Then, irrigation managed to improve soil aeration by draining water from the rice field or by keeping the rice field from being continuously flooded and saturated during the vegetative growth phase. Irrigation was stopped 10 days prior to harvest.
Growth, yield and yield components Leaf greenness was determined by using the chlorophyll meter (SPAD-502, Minolta), on the fully grown uppermost leaf. Exami-
